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Abstract 
 
 
As researchers have previously said, due to rapid changing consumer needs, short product life 
cycle, longer concept-to-production and globalization, companies face intense competition, They 
always need to be at the peak of innovation, and keep introducing new products to maintain 
customer satisfaction and their market share. This work presents New Product Development 
from the point of view of knowledge process as well as Agility. It also, describes why firms 
need to implement Concurrent Engineering, how Concurrent Engineering can be achieved, what 
are the challenges. Also, as the organizations strive to achieve optimization, how the concept of 
Concurrent Engineering has been extended, and hence, not only different functional group, but 
also supplier¶s integration, is necessary to bring the effectiveness in New Product Development 
process. It also defines how collaboration is achieved by organizations through physical or 
virtual team integration. 
Secondary research on how Product Development practices are carried out in Europe, China 
and UK.  
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Chapter 1 
 
 
1.1Background 
 
As researchers have previously said, due to rapid changing consumer needs, short product life 
cycle, longer concept-to-production and globalization, companies face intense competition, They 
always need to be at the peak of innovation, and keep introducing new products to maintain 
customer satisfaction and their market share. 
 
One of the major tools every company possesses is of knowledge for enhancing their respective 
product development process. Companies need to deal very carefully with knowledge 
management, because itϩs a leverage that every company has against the other. Davenport and 
Prusak (1998) suggest that better knowledge of past, similar product development processes can 
lead to assessable efficiencies in product development and its consequent production. Such 
knowledge utilization is innately a collaborative process. According to new insights of KM, a 
creative knowledge worker can contribute to face the problems that need new kind of decision, 
the situations that require innovative approaches, and the relationships that can be discovered in 
the more complex markets where firms are operating (Carneiro, 2000). Knowledge sharing 
occurs when members from different functions collaborate; therefore new product development 
involves cross-functional linkage through knowledge intensive activities. 
Collaboration is another tool, very vital for an efficient new product development process. 
Hurley & Hult (1998) define collaboration is the degree to which team members actively help 
one another in their work. Collaboration is described as a more complex, higher intensity cross- 
functional linkage by Jassawalla & Shashittal (1998). Collaboration enables early involvement of 
all functions in the new product development process, by reducing the gap between them. 
 
As, defined collaboration creates a sense of unity in the mind of the members involved and 
defines a goal to be achieved by coming together of different functions. Thus, for new product 
development process, a synergy can be created and expertise from various functions can be 
induced from the design stage. As, researchers have described that non-unified approach towards 
new product development process, especially from the design stage, causes re-iteration and this 
increases the company expense, hence the concept of CE evolved: A systematic approach to the
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integrated, concurrent design of products and their related processes, including manufacturing 
and support. This approach is intended to cause the developers, from the outset, to consider all 
elements of the product life cycle from conception through disposal, including quality, cost, 
schedule, and user requirements (Dicesare, 1993). 
 
I would like to highlight here about the importance of involving suppliers in the new product 
development process, in the words of Handfield et.al (1999) Purchase material accounts for 50% 
of the cost of goods sold. In addition, suppliers have a large and direct impact on the cost, 
quality, technology and time to market of new products. Effective integration with supplier is 
key factor to remain competitive. 
 
 
Collaboration also deals with team management and its operation. In todayϩs globalized 
environment companies are not just collaborating within different functions, but they are 
involving different players of the value chain. On the larger scale this collaboration is not only 
limited to coming together of team-members who are physically co-located, and representatives 
of different players of the value chain, rather it has extended to collaboration of team-players 
belonging to organizations that are dispersed all over the globe, which is known as virtual 
enterprise. 
 
For, the effective implementation and maximum benefit of virtual enterprises, the most important 
ingredient is Information and Communication Technology. It is also plays an important role in 
New Product Development, as products are tested and prototypes are built in concept, during the 
first stage. Progress in ICT is the change from a focus on the presentation of information to 
content collaboration through posting, commenting, and writing on the Web (Jespersen & Buck, 
n.d). The process of collaboration can break down, and the development teams can lose their 
effectiveness, if information is not well structured (Dyer, et.al, 1993). 
 
New Product Development practices are carried out differently in every region. Hence, a 
secondary research is carried to describe about the New Product Development practices in China, 
Europe and UK. This helps us to understand the business practices implemented by these regions 
and what factors affect in these regions for carrying out new product development process. 
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1.2 Research Aim & Objective 
 
The aim of this research is to know how NPD practices are carried out in prime regions of the 
world. 
 
This aim is accomplished through the following objectives: 
 
 
To identify the importance of New Product Development process 
 
 
To define the role of Information & Communication Technology 
 
 
To investigate about the concepts implemented from the designing stage in new product 
development process 
 
To define the challenges and benefits of physical and virtual teams 
 
 
To define how teams are formed and managed 
 
 
To explain the concept of collaboration for efficient team performance 
 
 
 
 
 
1.3 Significance of the study 
 
The significance of this study is to provide a better understanding of the development and 
management of physical and virtual teams that are formed for new product development process. 
This study also focuses on the concepts that are implemented to achieve effective new product 
development process. It also describes how important value chain players are in enhancing the 
new product development. And, it defines the importance of information and communication 
technology. 
This study also highlights the different new product development practices performed by 
manufacturing companies of China, Europe & UK. 
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1.4 Research Question 
 
Main Research Question: 
 
 
How do organizations establish and operationalize physically and virtually collocated 
product design and development teams? 
 
Sub Questions 
 
 
How does ICT-technology support or hinder the effective functioning of these teams? 
Investigation into NPD practices in European & Chinese manufacturing companies 
An investigation of the past, present and future trends in NPD within UK manufacturing 
companies 
 
An investigation into the adoption of Virtual Enterprises in SME's within UK Manufacturing 
companies ± Why are these VE's set up? How are they formed? How are they operationlised? 
 
1.5 Organization of the Study 
 
To have a proper insight of the dissertation and to have an ease in the reading and understanding 
of the dissertation, the structure is as follow: 
 
Chapter 01: Provides a concise introduction to the topic, with research questions, aim & 
 
objectives. It gives the reader an overview of the topic. 
 
 
Chapter 02: Detailed explanation of concepts that lead to achieving efficiency in new product 
development process, i.e. through collaboration, concurrent engineering, collocation, integration 
& knowledge management. 
 
 
Chapter 03: Description of how interview, survey and secondary research were conducted. 
Chapter 04: Presentation of the data collected through research, and its interpretation. 
Chapter 05: Collection of all my finding and understanding through conclusion, and further 
 
scope of research in this topic. 
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Chapter 2: Literature Review 
 
 
2.1 New Product Development [NPD] 
 
In this e-manufacturing era, companies are exposed to intense competition. Many researchers 
have suggested that identifying and continuing best performances in every aspect can make an 
organization competitive. New  products  are the fundamental  part  of  innovation  in 
manufacturing industry and  are  a key source of  competitive  advantage (Acs, 1994). It is 
also argued that, without the frequent new products, companies can quickly lose competitiveness 
and market share. If you do not innovate old products will be over taken by new technology 
(Gourlay, 1996). 
 
It has always been a quest for organizations to make their NPD processes more efficient (Ming & 
Lu, n.d) and agile (Lomas & Mathew, 2007). Efficient, is with respect to usage of resources, 
materials and labor hours. Whereas, agile so that they can respond to customer needs more 
rapidly, shorten intervals from concept-to-distribution and develop a dynamic organizational 
structure. 
 
Researchers have described in the past that companies have achieved efficiency in new product 
development through collaboration, either on intra-organization or inter-organization basis or 
involving various differently players of the value chain. There has been an evolution in the 
outlook of the organizations, and more recently we also see that organizations are involving 
customers by test market to know their response on functionality, design and quality of products 
or by simply providing customers an array of goods with desired features to choose from. 
We see that companies have always been on the genesis of collaboration, either by merging 
inter-functional teams, cross-cultural teams or setting up virtual enterprise to connect dispersed 
team members. NPD process means either making modifications in the existing product or 
launching a new product as a whole. 
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2.1.1 NPD Process-Traditional 
 
 
 
 
Source: (Aw, 2005) 
 
 
 
 
 
Fig.1: Traditional NPD Model 
 
 
In the traditional NPD model (Fig.1) we see that there is no integration between any phases. In 
this model the functional departments work separately in different phase. Each phase is handled 
by, its respective expert. This lack of sharing information with different functions makes this 
model inefficient. 
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,W¶VFOHarly described that the product proceeds from Product Specification to Full Production 
stage, only if the product validation & Qualification stage is passed. If not, the process will re- 
start from product specification or product design stage, causing increased cost and delay in 
launch of the product, and ultimately lose of opportunity over competitors. 
 
 
 
 
2.1.2 NPD Process-Modern 
 
 
 
 
Fig.2: Modern NPD Model 
 
In Fig: 2, we see the NPD model that has been evolved over the years, an integrated model that 
has gates between every phase, that facilitates the NPD participants of different functions to 
discuss and review the progress at each phase. 
 
Stage 1: Opportunity Assessment stage is where the product concept comes to life. A draft will 
be presented and technical review will be undertaken. It involves marketing and business 
development people. 
Stage 2: Specification & Planning is where product development team comprising of various 
departments draft a plan and cost after the completion of product specification. 
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Stage 3: Product Design is where a prototype is developed for testing. In this stage, participants 
comprise of mechanical, electronic, software, manufacturing and material. 
 
Stage 4: Limited production, as the name says, few products will be manufactured base on 
successful prototype, product analysis is carried and feedback is received. 
 
Stage 5: Full Production, in this stage products are produced for final consumption on la.rge 
scale basis 
 
The model also consists of gates which are present in between every stage. These gates ensure 
that all the requirements were fulfilled in each stage before proceeding to the next stage, by 
regular meetings of product development team. This integrated new product development 
process provides greater quality and consistency sensitivity to product development team and 
also among the employees. Moreover, it makes the development cycle shorter (Aw, 2005). 
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2.2 Agility in NPD 
 
Today¶s organizations face more challenges, than before. They need rapid changes in product 
variety, respond to competitors action to stay in the game, manage resources and employees, take 
advantage of opportunities before competitors, hence, after sales-service, environment, 
recyclability, changing policies [government/corporate]. Hence, organizations need to be quick 
to response to changes, and grab such opportunities, they need to be evolving and need to be at 
the outlook for more evolutions within their organizations. Agility means the ability to adapt to 
changes rapidly. It can also be called flexibility (R.Duguay et al., 1997). 
 
Flexibility is primarily required in two things, demand and technology (R.Duguay et al., 1997). 
 
If we reflect back on NPD practices we see that companies want to improve quality, cut time and 
reduce cost, which I think can be achieved to a certain extent if they are agile in responding to 
changes in demand and technology. Demand can take care of product volume and variety. 
Technology can reduce time and improve product quality. 
 
Agility is a necessary attribute for any successful company in the modern climate, and that 
collaboration can be a means of achieving a certain level of agility. Kidd (1994) had suggested 
that in future the market will face demand for higher product variety and lower production runs, 
what he predicted can be seen happening in todays current market scenario, where manufacturers 
are trying to get customer attention by providing variety of products and wanting to launch them 
in the shortest production cycles. Lomas & Mathews also support the importance of agility and 
state that, agility is increasingly important in global manufacturing with ever-changing customer 
demands, technological innovations, political and economic influences and many more factors 
creating a turbulent environment. 
 
The concept of Agile Manufacturing [AM] was introduce in 1991 by Lehigh University, a 
government sponsored research (Goldman & Preiss, 1991). Its defined as; the capability of 
surviving and prospering in a competitive environment of continuous and unpredictable change 
by reacting quickly and effectively to changing markets, driven by customer designed products 
and services, in the business world to be agile is to master change and uncertainty and to 
integrate the business employees and information tools in all aspects of production 
(Anonymous,1995). 
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Strategic dimensions of AM are: 
 
 
  Value based strategies that enrich customers, focusing on delivering value. 
 
  Co-operating to enhance competitiveness. 
 
  Organizing to master change and uncertainty. 
 
  Leveraging the impact of people and information. 
 
 
On the above based dimensions Owen & Kruse (1997), define the concept of internal and 
external agility. Internal agility is respond to customer and market needs for product features and 
new products (Silveria et al., 2001). External agility refers to Virtual Enterprise, which is 
discussed in detailed below (Gutman et al., 1995). 
 
Agile Manufacturing has some useful enabling technologies and physical tools which may 
support the efficient product development; Information Technology, Virtual Manufacturing, 
Concurrent Engineering, Standard of the Exchange of Product Model data, web based 
engineering, design engineering and rapid prototyping are some of the enablers of the AM. 
Amongst these CE is useful and systematic approach tool, to reduce the development time and 
manufacturing cost while simultaneously improving the quality of a product to better respond 
to customer expectation (Dereli et al., 2003). 
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2.3 Concurrent New Product Development [CNPD] 
 
 
 
 
Figure 3: CNPD Model 1 Source: (Dereli et al., 2003) 
 
 
The NPD model (Fig.3) we see, highlights the involvement of all functions from the initial stage 
of NPD process. The supplier integration plays an important role, it helps in sharing core- 
competencies and fulfills technological gap. There exists no distinctive boundaries between 
different functions and expertise on the product development is induced by experience and 
knowledge of all functionals from design stage. CE gives organizations the ability to carry out 
product development as series over-lapping phases, which results in the improvement of product 
quality, lower time and cost (Wheelwright & Clark, 1992).  In this process, engineers participate 
in the product development phase concurrently and collaboratively from the designing stage 
through process planning, manufacturing and assembly.  This eliminates non-value adding 
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activities. (Kusiack, 1993). [Functionals, refer to members from design, quality, product 
engineering, finance, marketing, after-sales and manufacturing departments.] 
 
Manufacturing competitiveness must start with product design. The cure for poor quality does not 
rest in better process controls but in elimination or simplification of the process in the early 
design stages (Raia, 1993). The most important stage in NPD, where the actual development 
process begins is design stage, as remarked by Handfield et al., (1999). Initially, design was 
limited only to manufacturerϩs perspective, but this interface expanded to include other aspects in 
product/process design (Pawar, 1994). Hearn Buck (1963) commented that design activities were 
discretely defined and differentiated. He also remarks that design teams are natural informal 
organizations which minimize the delays arising from diverse and conflicting requirements. The 
design process is imperative because it includes redesigning, which implies customer 
requirements, scrutiny of the design outcome and their experiences (Sharifi & Pawar,2002). We 
see from the above research that designing stage should be given prior importance, because in a 
competitive environment where organizations want to achieve reduced costs and eliminate 
wastage, it is important to achieve efficiency from the beginning .i.e. designing phase. 
 
 
 
 
2.3.1 Concurrent Engineering [CE] 
 
Sharifi & Pawar (1997) describe CE as organizational innovation  and  its  properties  for 
improving the performance of  product  design  and  manufacture and ultimately the 
competitiveness of  the organization. Ennis and McKeag (1994) see it as a philosophy for 
performing different tasks concurrently in developing a product. Sharifi & Pawar (1997) state 
that,  CE  philosophy centers  around  the  assemblage of people with specialized  skills, 
experience and  perspectives  on the  product  development  process. Bower & Hout (1988) 
comment that CE teams should comprise of individuals who are experienced and empowered 
with autonomy and discretion in their decisions. The commitment  and  sponsorship  of the  top 
management is  said  to  be a major element  of successful  implementation  of concurrent 
engineering through a  teaming approach  (Wheelwright  and Clark,  1992). 
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It is also argued that, the real propellant behind CE is not just modeling but data management. 
Managing data efficiently and ease-of-use are the real challenges (Anonymous, 1992a & Davis, 
1992). Product Development is now the critical factor in influencing product cost (Willaert, et.al, 
 
1998). As a result, designers are adopting tools and techniques that enhance their ability to 
evaluate cost and development criteria, such as manufacturability (Bogard, et.al, 1991). If CE 
principles are implemented, it means that most product changes occur in the early stages when 
they are easily and inexpensively made. Fewer prototypes are needed, and the ones built often 
require fine-tuning only (Willaert, et.al, 1998). It also reduces expenses and schedule over-runs, 
enabling more projects to be completed on time and within budget (Davis, 1992). 
 
   CE-Extended 
 
 
Willaert, et.al, (1998) argues that CE can be stretched further, he explains that most decisions 
made during product development affect product life cycle, thus CE requires input from life 
cycle perspective. All decisions made should proceed collaboratively. Thus, a new term is 
spawned- Collaborative Engineering. This is defined as; 
 
³Collaborative Engineering is a systematic approach to control life cycle cost, product quality 
and time to market during Product Development, by concurrently developing products and their 
related processes with response to customer expectations, where decision making ensures input 
and evaluation by all life-cycle disciplines, including suppliers, and information technology is 
applied to support information exchange where necessary.´ 
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2.4 Dimensions of CE 
 
 
2.4.1 Collaboration 
 
Collaboration makes it possible to involve other members in the design process and get their 
opinion and expertise, as stated by G.Ming and F.Lu, (n.d).  They further comment that 
collaboration can achieve high design accuracy in real time, avoiding potentially costly mistakes 
and delays that can cripple the production and delivery process. Handfield et al. (1999) also 
remarks that itϩs important to make decisions early in the design process, because it has a 
significant impact on the resulting product quality, cycle time and cost. He further adds that it is 
crucial for firms to bring on the table as much product, process or technical expertise as possible 
early in the development process. In the traditional NPD process, the members from different 
functions were not involved from the initial phase, hence, by the time they were involved, 
changes were either very costly to implement or very difficult to make, resulting in high costs or 
product design that did not meet customer needs (G.Ming and F.Lu, n.d). It is further supported 
by Sharifi & Pawar (1993) that the nature and type of interactions between different actors 
during the product design process often affects the nature of the final product and its subsequent 
manufacture. They go on to remark that product design and development is defined as a 
collaborative process where knowledge and experience is shared. 
 
As, remarked above by Sharifi & Pawar (1993), that product design and development is a 
collaborative process, Kahn (1996), also shares similar understanding. He defines that integration 
is sharing of formal & transactional information, whereas collaboration refers to sharing of 
informal and co-operative relation, but with common vision and understanding in the mind of 
NPD process participants. Dougherty (1992) & Liedtka (1996) define collaboration as; a type of 
cross functional linkage that speaks to this modern day-to-day reality, and propose that high 
levels of collaboration among participants in the NPD process can result in significantly 
 
improved new product performance. 
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Source: Kahn  (1996) Fig: 4: Collaboration Model 
 
 
In the above Fig. 4, collaboration for NPD is defined as cross-functional linkage, with high levels 
of integration, characterized by participants who achieve high levels of at-stakeness, 
transparency, mindfulness and synergies from their interaction. 
 
 
Jassawalla & Shashittal (1998) share similar understanding of collaboration and describe it as a 
more complex, higher intensity cross-functional linkage. They refer to it as, coming together of 
diverse interests and people to achieve a common purpose via interaction, information sharing 
and coordination of activities. In addition to high levels of integration collaboration also involves 
synergy that is the NPD outcomes exceed the sum of the capabilities of the individual 
participants in the NPD process. 
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Schmidt et al., (1997) define cross-functional collaboration as the sense of an equal stake in the 
NPD outcome, the hidden agendas, and willingness on the part of participants to understand and 
accept differences while remaining focused on the organizations objective. Researchers above, 
have very clearly defined, collaboration, and how it can act as an effective tool in the 
implementation of NPD process. It leads to cross-functional linkages through which participants 
can exchange expertise, share experience, create opportunities, develop innovative ideas and try 
new ventures. 
 
   How collaboration can be achieved? 
 
 
Creating a knowledge based environment requires more than information and communication 
technology; it requires other crucial elements such as intra-team trust and intra-team relational 
bonds, leadership, intercultural communication competence, and cross-cultural training that 
foster a collaborative interactive permissive space where  team members are actively encouraged 
to engage in a regular and frequent reciprocal cross-cultural exchange of ideas and the creation 
of new team-created solutions (Zakaria, et.al, 2004). 
 
 
 Teamwork 
 
 
Teamwork is a culturally and linguistically bounded concept (Zakaria, et.al, 2004). A synergistic 
team-management approach does not create itself but must be actively developed and maintained 
by team leadership in agreement with team members, and such leadership must be designated 
and also addressed at the formation stage (Adler, 2002). There should be an initial divergence in 
teamwork conceptualization among group members (Pillai & Meindl, 1998). The manager 
should provide active leadership in explicitly creating a shared conceptualization of team 
meaning, focus and function rather than assuming an implicit mutual understanding of the term 
(Zakaria, et.al, 2004). The leaders should co-ordinate activities/tasks, motivate team members, 
monitor and/or facilitate collaboration and address/resolve conflict (Zakaria, et.al, 2004). Co- 
operation with supporting focus on, constancy-of-purpose (Deming, 1993) or shared vision 
(George, 1997) is the key linchpin of achieving teamwork (Katzenbach & Smith, 1993) and of 
winning future competitiveness war (Hamel and Prahalad, 1994). Teamwork must involve 
effective cross cultural communication and understanding, ensure that there is a collective sense 
of belonging, and that team values, task assignment and plans are shared. Team leaders need to
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build intra-team participation, ensure that all ideas are heard, and monitor participation rates 
 
(Zakaria, et.al, 2004). 
 
 
 
 
 Managing Conflicts 
 
In information and communication technology bounded environments, spotting conflict 
situations and enquiring the existence of conflict, is not always straightforward. Teams need to 
anticipate potential areas of conflict in the formation stage and develop norms/rules around 
conflict resolution. Unresolved conflict, particularly in information and communication 
technology-mediated work environments where non-response is not necessarily seen as an 
indication of conflict has the capacity to diminish intra-team trust and negatively impact team 
cohesion (Zakaria, et al., 2004). 
 
 
 Developing Trust & Relationship 
 
The development of trust, whether on a local or international basis, requires more than face-to- 
face contact or its technological and spatially indifferent substitute video-conferencing ellipses. 
Trust depends on the sharing of a set of socially embedded values, cultural institutions and 
expectations (Roberts, 2000). Jarvenpaa, et al., (1998) state that teams have no time to gradually 
develop trust and therefore require a high degree of Äswift trustϩ to be demonstrated by 
enthusiastic and proactive team memberϩs behaviors, especially virtual teams. The ability to 
collaborate depends heavily upon trust as open reciprocity and sharing of information and 
knowledge will not freely occur without it (Scott, 2000). It is commented that, swift trust rather 
be imported, than developed (Zakaria, etal., 2004). Meyerson et al., (1996) define swift trust is a 
form of trust that is created in temporary system, a system that demonstrates behavior that pre- 
supposes trust, once communication is developed between members, trust could be maintained 
by actions that are highly dynamic, proactive and enthusiastic. 
Johnson and Cullen (2002), describe the formation of cross-cultural trust includes a reciprocal 
element in it and falls under two behavioral categories. First credibility where one party (focal) 
believes that the other party (referent) has capabilities, competence, expertise and resources to 
make a successful transactions. Second category is benevolence± beliefs about the emotional 
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aspects of the referentϩs behavior like positive intention to transact (McAllister, 1995). Such 
beliefs include a referentϩs good will and that the referent will not jeopardize the transaction 
outcome, and will in fact support enhanced outcomes in the transaction. For swift trust to be 
imported successfully, team members need to maintain the high level of actions, regardless of 
their cultural preferences or differences (Zakaria, et al., 2004). Also supported by Kirkman et al., 
(2002) levels of trust based on performance compensate for lack of social interaction. 
 
 
 Understanding Cross-Cultural 
 
Information and communication technologies mediated environments can foster interdependence 
between less and more powerful team members and promote equality of participation (Strauss, 
1997), reduce organizational hierarchy (Kock, 2000). Team membersϩ cultural differences in 
work emphasis, deadline adherence, project management style all need to be made transparent, 
for such cultural differences to be clearly understood. Training should make clear to the team 
that cross-cultural communication (electronic or otherwise) does not require a total 
transformation of behavior to suit cultural differences but does demand an ability to work within 
a culturally diverse framework (Zakaria, et al., 2004). 
 
 
 Developing Inter-Cultural communication 
 
Although communication is not the only factor that influences collaboration, it is seen as a pre- 
requisite for effective team collaboration (Schrage, 1990). Gudykunst and Toomey (1988) 
remark that, when one has an ability to interact across different cultural contexts and become 
aware of oneϩs own and other cultural conditioning, one is known as having the intercultural 
communication competence. Leaders are facilitators, as well as intermediaries in the event 
people face difficulties in sending and receiving the intended messages across the borders. Since 
information and communication technologies eliminate the verbal and social cues that are 
prerequisite to certain cultures, leaders must help team members build and maintain trust, ease 
the transition process, select and use appropriate electronic communication and collaboration 
technologies, and coach and manage performance without the traditional forms of feedback 
(Duarte & Snyder, 1999).
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   Collaboration Challenges 
 
 
 
 Corporate Culture 
 
 
Changing the corporate culture (Fisher, 1997) by institutionalizing CE does not guarantee that 
the human behavior (Hartshorn, 1997) will be changed or that the two will work in close (and 
mutual) synergy and vice versa (McCusker, 1992). Difficulties in understanding such 
interactions between human behavior and corporate culture, in general, and the lack of synergy 
in particular, tend to be underestimated or even unaddressed as major organizational problems 
(Shonk, 1992). It is advisable to use the collective experience or knowledge of the entire project 
teams (Prasad, 1998). 
 
 Management Commitment 
 
The management commitment to empower product development participants to do what is right 
and to work as a ³Foherent teaP´ has been lacking (Carroll, 1997b). Often employees are given 
responsibility for a design project but the authority to introduce design changes is generally not 
entrusted to them (Prasad, 1998). In management circles, often there is a lack of understanding of 
what cooperative team working actually means (Shonk, 1992). There is also a lack of authority 
on the employeesϩ part to take bold actions (Carroll, 1997a). 
 
 
 
 Policies & Procedures 
 
Members in product realization are required to follow an extremely rigid and complex set of 
work procedures (Fisher, 1997) during product design. Circumstances often change, people 
move, and the planned steps in work-flow may not be valid any longer. Many of the members 
may not know what steps are valid and what are not, and confusion may prevail (Prasad, 1998). 
 
 
 Lack of understanding 
 
Information is not meaningful when the team does not understand how to use the information or 
how others will benefit from it (Adler & Shenbar, 1990). Often, there is no prior common 
understanding or commitment between the recipients and the providers of information (Andrews 
& Stalick, 1997). Specifications and objectives that are feasible and fully understood by all 
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parties should be introduced (Prasad, 1998). Ineffective Communication is a key to developing 
knowledgeable and committed work force error and setting a common set of consistent goals is 
effective communication (George, 1997). Clear and supporting goals provide constancy-of- 
purpose (Deming, 1993). They allow everyone in a product development team to set aside minor 
issues and focus on what is really important to the product development process. This brings out 
innovation, retracts teamwork, and strangles opportunities for continuous product improvement 
(Prasad, 1998). 
 
 
 
2.4.2 Physical Collocation 
 
When discussing collaborative activities, it appears that distance between collaborating 
individuals is the most important aspect to be considered. While nearness or proximity can 
facilitate communication and social interaction, greater distance can act as an impediment 
(Pallot,2010).This is also confirmed by proxemics, the social use of space (Hall,1996). (Daft & 
Lengel, 1984, 1986, 1987) comment that during interaction there is facilitates of sharing of both 
explicit and tacit knowledge. Collocation is one of the most important factor in the successful 
management of NPD (Rafii,1995). A study by Tom Allen (1997) on communications pattern, 
argues that physical proximity is beneficial to outcome of development projects. But, successful 
global companies have proved this wrong by having product design and development teams 
dispersed globally. But one cannot argue over the benefits of collocation as well as dispersed 
teams. 
 
Collocation is simply defined as the physical proximity of various individual, teams, functional 
areas and organizational subunits involved in the development of a particular product or process 
(Rafii,1995). With respect to the above emphasis on the importance of design process in the 
NPD, collocation of design teams implies that functions contributing to the design and 
development of a new product or process are physically located close to each other Sharifi & 
Pawar (2002). 
 
To implement collocation, managers should consider: 
 
 Alternative means of communication and integration, before going through the expense and 
trouble of collocating project teams
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 Take proper steps regarding the communication and co-ordination of collocated project 
teams. 
 Lay down norms of behavior and managerial processes that facilitate and encourage 
cross-functional integration. 
 
Collocation can be of entire functional or organizational units, such as; marketing, engineering, 
production, etc. It can also be of external organizations such as joint ventures, suppliers, etc 
(Rafii,1995). 
 
Tom Allens (1997) study found that collocation provides a conviction that increased interaction 
and ease of informal communication will reduce project completion time, improve efficiency of 
resource use and optimize ultimate design trade-offs. Close proximity may lead to greater team 
cohesion, reducing the chance of wasteful conflicts, and enabling the more rapid identification 
and resolution of those conflicts that do arise. Rafii (1995) also states that collocating 
engineering, design and manufacturing enhances the ability of management to promote the 
concurrent development of products and production process, which results in reduction of 
development cycle time and disruptive engineering change orders. The familiarity and trust 
collocation may engender can facilitate handling complex design that invariably arise from the 
normal biases of functional areas towards their own domains. It also facilitates project speed and 
shorter communication lines and quick feedback cycles. 
 
   Challenges in Physical Collocation 
 
 
Unless organizational attitudes and strategic differences between separate functional areas or 
organizational units are recognized and dealt with, collocation by itself offers minor value. There 
is trade-off between the value of cross-functional integration potentially inherent in collocated 
teams and the value of keeping up with ones functional discipline. Another problem involved is 
frequent informal contact with transfer of value-added information, unless well planned and 
structured, such contact can be time-consuming and distracting (Hauptman, 1990). Cross- 
functional disharmony may also result due to absence and ignorance of other functional areas, 
which can be overcome by laying down certain principles and norms for, smooth operations of 
teams.
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2.4.3 Virtual Enterprise [VE] 
 
Virtual Team is very clearly defined by, Cohen and Gibson, who suggests three main attributes 
for virtual teams± (1) it is a functioning team ± interdependent in task management, having 
shared responsibility for outcomes, and collectively managing relationships across organizational 
boundaries, that (2) team members are geographically dispersed, and (3) they rely on 
technology-mediated communications rather than face-to-face interaction to accomplish tasks. 
 
 
The manufacturing enterprises have now entered into the e-manufacturing era, which emphasizes 
on the customer driven design and delivery, flat corporate structures, collaborative virtual 
networks, mass customization, transparency, speed and agility, global orientation. Key 
techniques, such as inter-enterprise process improvement, inter-organization reengineering, 
integrated information networks, are developed to support the implementation of virtual 
enterprise for the e-manufacturing era (G.Ming and F.Lu,n.d). The main idea behind this concept 
is that people are both geographically dispersed and functionally diverse (Zakaria, et.al, 2004). 
Nagalingam & Lin (1999) remark that today's competitive and agility requirements of the global 
market can only be met by virtual enterprises. The effectiveness, efficiency and innovation for 
the development of the product across the whole product lifecycle are becoming key business 
factors for manufacturing enterprise to obtain competitive advantages for survival. Web services 
technology provides a powerful platform for companies to implement service-oriented business 
processes, such as collaborative product services (G.Ming and F.Lu,n.d). 
 
With such a platform, the product lifecycle processes can collaborate with real time feedback 
from its customersϩ requirements, and material availability from its suppliers, etc. web services 
technologies to be applied in the collaborative product services to quickly response to the 
dynamically changing customer requirements. 
 
Virtual enterprise provides various benefits; the most significant is that, every participator 
involved in collaboration can contribute free of traditional, geographical and organizational 
constraints. It provides the ability to tap the expertise of people never before involved in product 
design. It provides the ability to track and evaluate projects, across product line.
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   Challenges in VE 
 
 
It has more disadvantages as compared to physical co-located teams, the most common is that 
they tend to have more time-consuming decision-making processes and when miscommunication 
and misunderstandings occurs stress and conflicts among team members are heightened and less 
easily dispelled. Qureshi and Zigurs (2001) suggest that the greater the degree of virtualization, 
the more people need to manage the relationships, share knowledge and expertise, and co- 
ordinate joint activities in completely new ways. Global virtual team members whose cultures 
value collectivism may appreciate working within a team setting and emphasize relationship 
building but may experience feelings of isolation, information overload & uneven power 
distribution (Rogers & Albritton, 1995). Since team members are geographically separated and 
may work without frequent group input. It also widens the potential for conflict as it cuts across 
corporate fiefdoms, with each team member trying to balance the demands and priorities of 
power bases at home with those of the team (Benson & Hsieh, 1997). 
 
 
 
2.4.4 Supplier Integration 
 
We have seen in recent years collaboration between companies has become more widespread; 
co-operation with global partners or even with former competitors is now increasingly common 
(Baake, et.al, 1999). Collaborative new product development has been defined by Lawton Smith, 
et.al (1991) as the cooperative relationship between firms aimed at innovation and the 
development of new products. Collaboration between two or more organizations has been 
identified as one of the ways of achieving a reduced cost of product development and decreased 
risk of failure (Hagedoorn, 1993). Yoshino & Rangan (1995), alliances permit firms to react 
swiftly to market needs; as time based competition becomes more important, the role of alliances 
in managing the time element becomes critical. An overwhelming reason for firms entering into 
collaborative relationships is to reduce and share product development risks and costs (Parker, 
2000). 
 
 
Hamel et al., (1989) cite the following risks to collaboration in product development; leakage of 
a firm's skills, experience and knowledge that may form the basis of its competitiveness, the 
danger that its partners not only acquire the competencies that the firm brings to the product 
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development, but also gain access to the knowledge and skills that the firm uses in other business 
areas. Farr & Fischer (1992) suggests that the additional financial and time costs incurred in 
managing the collaboration may in reality offset any gain. Loss of direct control by an 
organization over the product development process is another negative aspect attributed to 
collaboration (Ohmae, 1989). Collaboration leads to frustration if the other party becomes less 
committed. Due to the time and effort that collaboration utilizes, the level of frustration and 
disappointment suffered is very high when a partner becomes less committed or pulls out. There 
seems to be a precarious balance between leaking too much proprietary company information 
and not supplying enough information to allow the collaborative product development to be 
successful. These experiences may allude to fears of losing company information and could 
indicate the lack of trust between collaboration participants. The issue of differing company 
cultures making collaborative product development difficult. The importance of sociological 
issues is alluded to in the conclusions. These issues include aspects such as culture, language and 
compatibility of partners (Jassawalla & Shashittal, 1998). 
 
Ragatzetal (1997) showed that trust is developed more through performance to expectations over 
time in active business relationships, rather than through formal trust development techniques. 
Andersonand Narus (1990) define communication as the formal as well as the informal sharing 
of meaningful and timely information between firms. A positive commitment from both partners 
and a perception of equally sharing benefits is important to the collaborative alliance 
(DevlinandBleakley, 1988). When objectives and project milestones were absent, levels of 
frustration and the perception that the collaboration was wasting time were more prevalent. 
Another factor was the allocation of specific roles and responsibilities, and an understanding of 
who is accountable for what in the collaboration. Increasing the speed of the development was 
rated as the most important reason for collaborating. Makes product development more 
responsive to customer needs, and allows companies to respond better to market opportunities 
(Parker, 2000)
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   Features of Supplier Collaboration: 
 
 
Collaboration does add certain complexities to the product development process, primarily 
because the process not only spans various intra-organisational functional areas, but also spans 
another organization. Collaboration implies communication and consultation between two parties 
and it is felt that this co-operative process provides positive direction and control to the 
development process. That there is trust between collaborating partners; that there is frequent 
consultation between participants; that there is consultation between marketing and technical 
personnel; that benefits between collaborators are equally shared; and that the relationship is 
perceived as being important to the collaborators. A Full disclosure of all necessary information 
early in the new product development process by a collaborating partner is also an important 
factor. Early involvement of suppliers has been shown to be an important success factor for 
collaboration by Ragatzet al. (1997). There seems to be a precarious balance between leaking too 
much proprietary company information and not supplying enough information to allow the 
collaborative product development to be successful. 
 
Effective integration of suppliers in collaborative product development (CPD) can yield some 
benefits as well (Handfield et al., 1999), namely achieving reduced cost at product development, 
decreased risk of failure and reduced time taken in product development. 
 
 High quality NPD process involves: a) quality of process execution; b) completeness and 
thoroughness of the process; c) an emphasis on pre-development activities; d) a sharp, early 
product definition; e) a tough go-kill milestone; f) the flexibility of the process; and g) a 
strong market orientation; 
 High quality NPD development teams involve: a) a dedicated project leader; b) frequent 
 
communication and team meeting; and c) efficient decisions with minimum bureaucracy; 
 
 NPD cross-functional teams involve: a) assigned teams of players; b) a multifunctional team; 
 
and c) a project leader and a team accountable for all facets of the project; 
 
 Senior management commitment in NPD success involves: a) participation in go/ kill 
decisions; b) allocation of necessary resources to NPD; c) identification of NPD annual 
objectives; d) NPD measures; e) adequate R&D budgets; and f) personnel resources; and
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 High quality NPD strategy: a) definitions of goal for NPD programme; b) definitions of roles 
and business arenas of new products; and c) long-term projects and focus. 
 
Both suppliers and clients base their relationship on what he called reciprocity: the clients should 
nurture their suppliersϩ competencies in order for them to assume some critical tasks in the 
development process. Liker et al. (1995) demonstrated that the involvement of first-tier suppliers 
in co-design activities has positive impacts on NPD performances in terms of cost, quality and 
lead times. 
 
   Buyer-Supplier Relation 
 
 
There should be a preference for a long term obligation contractual relation instead of an armϩs 
length contractual relation; invest in R&D; Sharing and managing information and knowledge is 
crucial for OEMs to impose transparency; and firms need to intensify cross-functional 
communication among the network of suppliers in order to increase speed-to-market 
responsiveness and flexibility in the creation of new products (Imai et al., 1985). 
 
Therefore, the integration of the NPD process implies shared challenges at R&D level as well as 
common efforts at new product development level, which according to Nishiguchi (1994) 
involves an inter-firm co-specialization among participants.
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2.5 Role of Information & Communication Technology [ICT] 
 
ICT acts as a platform for association between companies and product/service participants. 
Tiegland et al., (1998) states that, facilities to capture, reuse, maintain and transfer knowledge 
are essential elements of KM.  ICT provides such facility by enabling electronic communication 
across time and space, also access to knowledge portals that have been designed to provide a 
single access point to internal and external information and services to suppliers, partners that an 
organization is co-operating with (Sven A, n.d). ICT advancement is a leverage to possess by 
firms as being a challenger to competitive performance and acceptable of dynamic 
transformation. Companies pay special attention to enhance their ICT tools, which facilitates an 
easy sharing of project related data. 
 
Rafii (1995) comments that due to advancement in ICT tools, such as mails, fax, electronic 
bulletin boards, video-conferencing, CAD/CAM and shared data bases, have made a big impact 
on the existence of physically collocated teams. He further adds that as people become more 
conversant and convenient with its usage, companies can attain virtual enterprise without moving 
a single person. He also mentions that unlike physical collocation, where sharing of data is not 
instant, using CAD/CAM changes in engineering information can be shared and viewed by all 
instantly through virtual enterprise. Another point he mentions is that where, physical co-location 
gets in-effective beyond 10-20metres, through virtual enterprise you can communicate more 
effectively with dispersed team members all across the globe. 
 
Zakaria et al., (2004) state that, ICT have been viewed as an indispensable tool for multi-national 
corporations that choose to move beyond the geographic constraints of face-to-face employee 
interactions and endeavor to build a virtual workplace and/or use virtual teams as a new 
component of a generally traditional work structure. They also describe it as a tool facilitating 
cross-cultural collaboration and communication 
From the point of view of ICT and KM, we can attain competitive advantage through economies 
of knowing. By adopting ICT three changes can be achieved; 
 
 Increased mobility 
 
 Easier access through knowledge portals 
 Infrastructure and architecture for inter-organizational KM
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Zakaria et al., (2004), also argue and present findings where ICT alone cannot facilitate 
collaboration. They define that cultural differences, deadline, management style need to be made 
transparent for a synergistic team approach. Such issues should be clearly understood in the team 
formation stage. The degree of sophistication of ICT cannot determine the success of virtual 
teams. Potter & Balthazard, (2002) also comment that ICT and its usage is secondary and team 
interaction should be given priority. 
 
As, ICT led communication depends on ICT tools, ability to create knowledge sharing culture 
rests on the existence of intra-team respect, mutual trust, positive attitude, reciprocity and group 
relations. 
 
The above argument is also supported by Armer & Hsieh (1997), who say that technology can 
bring them together on a single project but will do nothing to narrow the cultural chasm between 
them. Infact, it will widen the potential for conflict as  it cuts across corporate fiefdoms, with 
each team member trying to balance the demands and priorities of power bases at home with 
those of the teams. They further comment that team members also find it difficult to marshal 
support from colleagues dotted around the world, who are busy in their own local problems. 
Colleagues are deprived of their team memberϩs opinions, attitudes and emotions; such 
insensitivity is unlikely to build team spirit. As a result team-work may never materialize and 
expectations may go unmet. 
 
There are various tools that can facilitate the effective communication and sharing of data. 
Communication tools such as electronics mails, group ware and multimedia, which are required 
for document computerization and access files and distributed database facilities. There are also 
work flow management tools, which control the priority of tasks. Database tools such as proven 
system database, word-processing spreadsheet, schedules, workflow charts (Prasad, 2000). 
 
Data Management techniques which integrate and manage all applications, information and 
process, that define a product, from design to manufacture and to end-user (Miller, 1993). There 
are tools which provide methods for the storage and retrieval of electronic product data that were 
created in the product development process. (Mills et al.,1991). CE has been employed to improve 
product manufacturability and quality and to reduce development cycle time and cost. To facilitate 
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CE there is need of tools to manage product delivery and track products from conception to 
retirement and at the same time support communication and information. Through 
 
Collaborative Data Management it facilitates: 
 
 
 Identification of functional requirements for computer aided engineering 
 
 Use of system engineering and object oriented modeling techniques for 
development of the proposed framework (Chen & Hsiao, 1997). 
 
Toussiant & Chen (2002), investigate web based engineering approach to enable engineers to 
use, share and simulate effectively and efficiently design and manufacturing data through world 
wide web. Example: Real time 3-D implementation. There also CAD system to support virtual 
product development. 
 
There are various knowledge based tools as well, to help to apply manufacturing and engineering 
intelligence to sort out bad alternative design concepts from good ones (Prasad, 2000). Design 
knowledge tools and collaborative tools for coordination and analysis , design automation, based 
on optimization technique or integrated product development, process planning etc. Knowledge 
base reasoning used strategy to automatically generate physical behaviours from desired 
functions. To support distributed projects for CNPD, the network system should be capable of 
integrating data from various sources, monitoring workflow and ensuring cooperative work 
across time and space. For these purpose we have Distributed Artificial Intelligence. (Pan & 
Tenenbaum, 1991). Computer supported collaborative work can provide an efficient decision 
making environment for multi-disciplinary teams faced with challenge of evaluating AM 
(Monplaisir, 2002).
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2.6 Knowledge Management in NPD 
 
As discussed above, NPD involves cross-functional linkages which facilitate exchange of 
knowledge and sharing expertise with different members of the NPD process. These members 
work towards achieving common goal and they have equal stake in every decision taken, and due 
to their interaction and exchange of knowledge they achieve combined efficiency in the NPD 
process. Morrison and Kennedy (1996) state that this interaction brings in the need to organize, 
integrate, filter and condense collaborative data and other relevant information that these team 
members contribute. 
With respect to design stage, Court (1997) defines three types of knowledge that product 
designers use in the NPD process; 
 
 General Knowledge: Gained through everyday experience, applied to any domain 
they might be working in. 
 Domain Specific Knowledge: Knowledge gained through study and experience of 
a specific domain. This gets enhanced as individuals get more involved in work 
experience. 
 Procedural Knowledge: It is gained by undertaking a task in that specific domain. 
 
Itϩs a combination of the above two types of knowledge. 
 
 
Researchers in product development have suggested that product development often builds on an 
existing base product and rarely begins from scratch. Davenport and Prusak (1998) also, suggest 
similarly that better knowledge of past, similar product development processes can lead to 
assessable efficiencies in product development and its consequent production. Knowledge is 
displacing natural resources, capital and labor as the basic economic resource (Drucker 1995) 
and it is argued that firms competitive advantages flow from their unique knowledge and 
knowledge management (KM) processes (Barney, 1991; Boisot, 1998; Spender, 1996; Nonaka & 
Teece, 2001). Some scholars even state that the only sustainable competitive advantage in the 
future will be effective and efficient organizational knowledge management (Wikstrom & 
Normann, 1994; Nonaka & Takeuchi, 1995; Krogh, et.al, 2000). Several researchers have 
described NPD as a knowledge-intensive activity (Davenport & Prusak, 1998; Iansiti & 
McCormack, 1997; Nonaka & Takeuchi, 1995; Song & Weiss, 1998).
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Knowledge utilization is innately a collaborative process (Adler, 1992). Ruggles (1998), remarks 
that managing knowledge in collaborative teams allows cross-fertilization among sources of 
internal expertise and creates networks of knowledge workers within and outside the 
organization. Knowledge management (KM) refers to identifying and leveraging the individual 
and collective knowledge in a firm to support the firm in becoming more competitive (Davenport 
& Prusak, 1998; OϩDell & Grayson, 1998; Cross & Baird, 2000; Baird & Henderson, 2001). 
Quinn, et.al, (1996), exclaims that the intangibles that add most value to these activities are 
knowledge centric. 
 
Nonaka and Takeuchi (1995) commented that the importance and value of recognizing and 
capturing tacit information such as know-how, judgment and intuition, which make up a critical 
component of information needs to flow between members collaborating within a team. Transfer 
of knowledge from failed projects to new ones could substantially reduce the expenditure of 
resources and effort (Ramesh & Tiwana, 1999). Teece (1998) says that innovations in product 
development involve a considerable degree of uncertainty and that knowledge about failed 
approaches is frequently forgotten, resulting in their repetition. This can be avoided if companies 
utilize procedural knowledge, which includes fundamental design, concepts, criteria, 
specifications, theoretical tools, practical considerations and design instrumentalities, Court 
(1998) and tacit knowledge that reside in the mind of the people in an un-articulate format. As, 
products and technologies become increasingly complex, NPD requires effective collaboration 
and synergistically integrated skills of several individual. This is also supported by Barton & 
Senisper(1998), who commented that , creation of todays complex systems and products require 
merging of knowledge from diverse disciplinary and personnel skill-based  perspectives, where 
creative co-operation is crucial for innovation. 
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2.7 Virtual Enterprise for Small Medium Enterprise [SME] 
 
Due to globalization, organizations are witnessing a fast change in markets conditions, consumer 
demands, and shrinkage of product life cycle, reduced response time and increased lead times. 
These issues require an organization to become flexible, agile, efficient and participative to focus 
on consumers and competitors. It is comparatively easy for large organizations to make quick 
decisions and adapt to changing conditions, due to vast availability of resources, capital and 
human power. Whereas, SME find it difficult to respond to fast changing market situations due 
to limited resources, hence SMEϩs are required to be globalised by coss-border activities, 
alliances, international investments and research & development of products and playing 
important role for distribution channel (OCED 2004). 
 
SMEϩs remain under-represented, inspite of 50-60% of GDP contribution and 30% of exports 
and very less international investments (Uden, n.d).  The 2004 OECD report suggests that SME 
should be promoted because they have great potential to growth as well as great threat to be 
overtaken by large organizations. They also highlight that lack of education; infrastructure, 
telecommunication, intellectual property rights and regulatory framework are some major issues 
that SME face. They can overcome these obstacles, by integration, e-business, networking; 
internationalized infrastructure and virtual enterprise are few factors that can provide SME 
benefits and competitive edge. 
 
Virtual Enterprise concept is gaining increasing importance. It helps in attaining diverse 
expertise, best practices, transparency and agility. It is defined as; temporary network of 
autonomous firms dynamically connecting themselves, driven by business opportunity by the 
market (Atri, 2003). 
Characteristics of VE as defined by, Katzy & Schuh (n.d) 
 
Value is created not added: First goal of VE is to create value from changing 
opportunities in its environment. This makes it stand-out from other traditional 
organization. The new opportunity can be sourced from (Schumpter, 1943); 
A new market 
A product or technology innovation (Teece, 1986) 
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A new industrial co-operation (Axelsson, 1989)
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VE has the distinct ability of recognizing these opportunities. 
 
 
Temporary co-operation to achieve objectives: To capture a new evolved opportunity, co- 
operation between distributed sites is necessary. It differentiates work and integrates it 
under dynamic conditions. The co-operation is for minimum period, limited purpose and 
least overhead. In VE its operational structure is closely linked to its adaptation to the 
new opportunity, unlike traditional organization which lack flexibility. 
 
Facilitates permanent re-structuring: VE is a dynamic structure, which is permanently 
adapting. Schumpter (1943) says that VE entrepreneur provides innovation of industrial 
structures with the process of creative destruction. 
 
ICT Infrastructure & Architecture for VE 
 
 
ICT infrastructure of an enterprise is the base foundation of ICT capability (both technical and 
human), shared throughout the enterprise in the form of reliable services, and centrally 
coordinated. ICT infrastructure is different from enterprise package, because it gives an 
opportunity to cope with uncertain future needs (Duncan, 1999 & Broadbent et al, 1995) 
 
ICT infrastructure flexibility refers to the degree to which its resources are shareable and 
reusable over time and the speed of cost with which it can be aligned to new business processes. 
ICT platform architecture describes the machines, networks, peripherals, operating system, user- 
interface framework, and other system that will be used as a platform for the construction of ICT 
system. Typical events to which the infrastructure has to be resilient to: 
An enterprise joins the VE 
An enterprise leaves the VE 
VE expands its catalogs with new products 
 
Merger amongst VE to enter new markets 
 
 
Flexibility refers to changes in the components but without changing the architecture. As all 
participating enterprises are autonomous entities, the infrastructure they attach to must provide 
homogeneous and distributed environment. Each member enterprise, in this case, has to make 
its applications, as far as relevant to the project, aware of the technical and semantic details of 
the applications of all other member enterprise in order to be able to communicate and
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collaborate with them and to support the VE process. Each change in the configuration of the 
VE will impact on all members. For instance, the joining of a new partner in the VE, or a 
modification of a collaboration script must be registered at all members (Aerts et al., 2002) 
 
 
  Technology Means Business [TMB] in UK 
 
 
It is widely accepted standard against which the proficiency, competency and professionalism is 
measured of SME is measured. It was established by P.Hewitt for a national IT advisors 
accreditation program. Its purpose was to address the problem of poor support to UK SMEϩs. It 
provides a balanced advice and reliable delivery mechanism. It is based on competent academic 
research and practical experience. Besides, this they have announced with the EU on diffusion of 
innovation (Uden, n.d).
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Chapter 3: Research Methodology 
 
 
3.1 Introduction 
 
I have done intensive research on Collaboration and New Product Development, referred to 
various articles, journals and case studies. The intention of carrying out these three separate 
secondary researches is to initially analyze and support my above literature work about the 
issues, stages and process of collaborating for NPD. The comparison of NPD practices is with 
the intention to highlight how various regions are superior and leading the world in their domain 
of operations. 
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3.2 Secondary Research 
 
In the secondary research I evaluate and analyze case-studies, and determine the NPD practices 
implemented in China, Europe and UK. Below mentioned is the list of case studies I referred to 
for evaluating the NPD practices performed by the respective countries manufacturing 
companies. I tried to relate both the case studies, understood the similarities and evaluated the 
differences and based my report on it. 
 
To determine the NPD practices of China, the following are two case studies; 
 
 
  An institutional analysis of the new product development process of small and 
medium enterprises (SMEs) in China, Hong Kong and Taiwan. Author: Wai-sum 
Siu, Tingling Lin, Wenchang Fang, Zhi-Chao Liu (2006) 
  Driving-market or market-driven? A case study analysis of the new product 
development practices of Chinese business-to-business firms. Author: Michael B. 
Beverland, Michael T. Ewing, Margaret Jekanyika Matanda (2006) 
 
To determine the NPD practices of Europe, the following are two case studies; 
 
 
  The European auto components industry: Manufacturing performance and 
practice. Author: Nick Oliver, Rick Delbridge, Jim Lowe (1996) 
  9RVV&	%ODFNPRQ.³7KH,PSDFWRI1DWLRQDODQG3DUHQW&RPSDQ\ 
     Origin on World Class Manufacturing: FLQGLQJVIURP%ULWDLQ	*HUPDQ\´ 
     International Journal of Operations and Production Management, Vol.16, Issue.11,     
     pp.98-115 
To determine the NPD practices of UK, the following 
  New product development benchmarks: The Japanese, North American, and UK 
consumer electronics industries. Author: Nick Olive, Isabelle Dostaler, Emma 
Dewberry (2004) 
  New product development practices in American and British firms. Author: A. 
 
Balbontina, B.B. Yazdani, R. Cooper, W.E. Souder (1999).
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Chapter 4: Data Analysis 
 
 
4.1 NPD practices in China-Based on two Case Studies 
 
A brief description of the case: Bothe the case studies are attached in the Appendix. 
 
 
 ³This case is based on the Institutional analysis of the new product development 
process of small & medium enterprises in China, Taiwan & Hong Kong.´ 
 
In this case the author Siu et al., (2006) have made a comparative detailed study on 43 Chinese, 
 
26 Hong-Kong and 28 TaiwaneVH60(¶V, through interviews.  The author states that, Chinese 
government intervention is still a major factor in the &KLQHVH60(¶V. The author also mentions 
that SME are more innovative compared to larger Chinese organizations because of their quick 
response ability and small-scale operations. They further describe that NPD is more often 
practiced by SME because they face severe competition as well as waiting for an opportunity to 
launch their brand of products. &KLQHVH60(¶V innovate more as compared to their counter-parts, 
and launch new products into market before their competitors. CKLQHVH60(¶V lack fund and 
depend on government or other financial institution for capital and expansion requirements. They 
produce generic products which have no demands. The Chinese companies can feel the 
difference in the attitude of the government intervention, who is now emphasizing on the 
development of products that suit the society. The case also highlights the Chinese NPD process, 
which man\60(¶V do not follow sincerely, and simply believe in list and copy concept. 
 
 ³Analysis of the new Product Development practices of Chinese Business-to- 
BXVLQHVVILUPV´ 
 
In this case the author Beverland et al., (2006) examines 12 case studies and draws the following 
information from it. The author describes very early in the case that Chinese New Product 
Development processes are disorderly, disjoined and fraught with politics. The author further 
describes that NPD practices in China can be divided into four groups, each group of firms 
having a different approach and goal; 
Strategic: These firms lay down strategic NPD process and integrate this process into the firms 
overall goals. These firms are innovators, are leaders in their field.
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Relational: These firms maintain alliance with overseas partners, and launch those products 
which are launched successfully in their partners market and gain efficiency through bringing 
innovation in process. They also integrate their strategic process to firmϩs goal. 
 
Emergent: These firms have strong adaptability. They are not innovators, simply served 
customers by prioritizing customer satisfaction. They do customization using customer 
intellectual. Consider NPD waste, expensive & time-consuming. 
 
Sales: They are highly motivated towards sales, and thus sell products which are out of favor. 
They seek sales innovation and new ways to deliver products to market place, by channelizing 
distribution of goods effectively. 
 
This case describes two concepts, which are prevalent in Chinese NPD approach; Market-driven 
and driving-market. Market-driven means to understand and focus on the market issues, respond 
to stakeholder behavior, whereas, driving-market involves proactive strategies that aim to change 
the structure of the market. It involves leading customer, rather than evolving goods according to 
customer preference. 
 
Findings of the above cases are in Appendix-1. 
 
 
Analysis 
 
 
From the above two case studies which are based on, first a detailed comparison of firms in 
China, Taiwan & Hong Kong. The other case describes the NPD followed by various firms in 
China. 
 
Evaluating from the above two case studies, we can conclude that; 
 
 
Based on the following figure, Chinese firms can be classified: 
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Fig: 5: China-1 
 
 
Based on the above Fig:5; I have classified the Chinese manufacturing firms in terms of 
 
Integration & Market-Driven and other classification is on Innovation & Driving Market. 
 
Looking at the above figure, we can say that: Strategy is deeply integrated and high in innovation 
and launching products that cause a wave of innovation. They have intense R&D and cross- 
functional linkage teams that develop and strive for continuous improvement. Relational, also 
intense R&D activities but all for improving process, they do not design new products, rather 
outsource successful products concept and manufacture on large scale efficiently to derive 
profits. They have good marketing team and relations with supplier and enjoy good customer 
loyalty as they regard consumer opinions in product development, unlike strategy. Emergent, has 
fast adaptability. Consider NPD waste and work on customer intellectuality. Perform 
customization, and no regards to competitor performance, keep changing markets and hence 
have lost customer loyalty. Sales have no focus, other than to sell goods. Improve marketing and 
distribution channels. Enjoy tough competition, as price is competitive, they provide after sales 
service and technical support to win customer choice. 
 
Chinese SME can also be defined as emergent. Because they are rapidly adaptable, due to good 
process capabilities for OEMϩs as well as for innovation. The production process described is not 
followed properly in steps, and hence they lack integration and strategies or goals. R&D 
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activities can be described well because they produce generic products, but lack of funds stops 
them from doing better and useful innovation. But there are few firms, as mentioned in the case 
that conduct as survey in the market before manufacturing and launching of products. 
 
Hence, SME need to collaborate with large enterprise, not just on the basis of producing OEM, 
but large enterprise need to share their knowledge and technology know-how, so that SME, can 
benefit them from innovation and better quality products at cheap price.
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4.2 NPD practices in Europe-Based on two Case Study 
 
A brief description of the case: Bothe the case studies are attached in the Appendix. 
 
 
 ³The impact of national and parent company origin on world-class 
manufacturing- Findings from Britain and Germany.´ 
 
In this case the author Voss & Blackmon (1996) present their hypothesis and analyze that with 
the data obtained from the British & Germany automobile companies, who have adopted the a 
set of world-class-manufacturing practices. They present two hypotheses; 
 
1) Manufacturing practices and manufacturing performance will be significantly higher in 
German manufacturing sites than British sites. This hypothesis is based on the history of 
manufacturing practices and advancement. The author presents that Germany was a leading 
industrial nation, despite two world-wars (Porter, 1990). Whereas, UK lags behind many 
industrialized nations in manufacturing capability, productivity and output per man hour (Mason 
et al., 1994). The author states that reason for UK being behind is lack of competitive pressure, 
restrictive practice in labor and product market. It was found by OϩMahony (1992) found that 
total manufacturing output was low in UK than Germany, primarily due to lack of investment in 
R&D, education, training and machinery. Skill factors also a major difference (Carr, 1992). 
 
2) Manufacturing sites with foreign parents will have higher levels of manufacturing practice and 
manufacturing performance than sites with domestic parents. This is based on that FDI is much 
popular alternative than exports, i.e. acquiring subsidiaries beyond domestic boundaries. The 
benefits are, tax rebates, operational flexibility, technology gathering, volume economies, 
stability and organizational advantage. Foreign ownership may help diffuse the best 
manufacturing practices to the sites in other countries. Example: Japans overseas plants are used 
as benchmark in their country of location. 
The author conducted interviews of 323 British and 210 German manufacturing sites. 
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 ³The European auto components industry Manufacturing performance and 
practice.´ 
 
In this case the author, Oliver et al., (1996) states about the automobile sector in Europe in 1993, 
when automobile industry was branded uncompetitive and that 400,000 jobs would be lost 
(Boston Consulting Group, 1993) and that Japan was out-performing UK by 2:1 on productivity 
and much greater margin on quality (Andersen Consulting, 1993). He compares the performance 
of European automobile companies against Japan, and highlights the Japanese Lean 
manufacturing concept. The author conducted interview of 71 automobile manufacturing 
companies 44 Europe, 9 Japan and 18 N.America, involving companies manufacturing; seat sets, 
break calipers and exhaust systems. 33 seat plants, 18 exhaust and 20 brake plants, all first tier 
supplier to vehicle assemblers. 
 
The findings of the above two cases are presented in Appendix-2. 
 
 
Analysis 
 
 
From the above two case studies, which are based on automobile sectors, one comparing two of 
(XURSH¶V greatest manufacturers Germany & UK, and the other case study comparing whole of 
Europe with leaders of automobile industry- Japan & USA. 
 
Evaluating from the above two case studies, we can conclude that; 
 
There was no integration between suppliers and the automobile organizations. Supplier 
integration could lead to better sharing of product information, exchange of technology know- 
how, close the gap of technology/information and enhance the quality. We also see that 
European organizations did not integrate their manufacturing practices with their goal, hence 
their productivity was low and also late delivery of products to consumers. There was also high 
inventory, it means they did not follow Just-in-time production neither push-pull strategy, this 
lead to increase in overhead costs. No sharing of knowledge with suppliers and other value chain 
members, by visiting their work-shop and guiding them on procedures and standards, this lead to 
delay because delay in one member of supply chain can affect the entire supply chain. It also 
caused defects in product and creates a possibility of high return rate and ineffective after sales 
service.
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Team concentration for specific process, was not carried effectively, the employee morale was 
low and they were not motivated which gradually affected productivity too, and resulted in high 
absenteeism. Not active in responding to new technology, this may cause delays if any error 
occurs in work shop and thus increase in cost by employing labor instead of easy monitoring and 
material handling provided by automation. No effective practice of lean or hybrid factory, which 
was increasing waste, lead time and cost and on the other hand reducing quality and customer 
satisfaction. 
 
Over the years we see that, European automobile sector has advanced and is known worldwide 
for its quality product and research and development techniques. European automobile brands 
like: Mercedes, BMW, Porsche, Ferrari, Renault, Volkswagen, etc, are all world renowned 
companies, due to their vast product range, global operations and one of the best performing 
engines. According to me the success of these companies lies in their supply chain. They have 
integrated their supply chains, and build strong and long-lasting relations with their suppliers, 
they share their technology expertise with their suppliers and do not focus only on the 
engineering or production of automobiles, but they also include customer opinions by providing 
mass customization and take care of their social responsibilities by manufacturing hybrid cars 
and thinking of the life cycle of the cars, thus using materials which can be recycled with least 
damage to environment. 
As the findings of the case state that Europe outperformed UK, in various sectors such as 
management of Human Resources, R&D practices, training and diffusion of management 
practices. 
 
On the basis of the above case studies, it is evident that there most of the companies in Europe 
KDYHDODERUIRUFHRIPRUHWKDQWKXVUHIOHFWLQJWKDWWKHUHDUHYHU\IHZ60(¶V7KXVRQHRI
the main drivers of innovation is not much encouraged in Europe. We also notice that on 
comparison with Japan, Europe is outnumbered except in terms of Quality. It is highly 
commendable to see the amount of FDI that is flown in Europe from Japan & USA, pointing 
toward the market and the rich resources available there. 
 
From the above two case studies, we can list the Pros & Cons of the European region: 
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Pros  Cons 
Technology Know-How FDI 
Quality Productivity 
Domestic Industries Diffusion 
Management Practices Mass Production 
Diversity Absenteeism 
 No Suggestion 
     
     Fig.6: Pros & Cons 
Being inspired from the management organization chart in one of the above case-studies, I suggest 
the following: 
    Fig:7- NPD Model 
The above mentioned in the first column are the most important segments of an organization, namely; 
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Finance, Production/Engineering, Purchase/Procurement, Marketing & Customer-Feedback. The 
information and product design is communicated through systems automation and involving employees. 
These discussions lead to the development of a design process, which is then forwarded to the shop-floor 
for manufacturing of a trial product, if any problem found, it gets back to the IT and employee involvement 
process, where again the design is further modified keeping in mind the objectives of the players of the first 
column. If, the trial product is successfXOLW¶VDJLYHQDFRQILUPDWLRQIRUPDVVSURGXFWLRQ
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4.3 NPD practices in UK-Based on two Case Study 
 
A brief description of the case: 
 
 
 ³New product development practices in American and British ¿UPV´ 
 
 
In this case the author A.Balbontin et al., (1999) analysis 63British and 37American firms by an 
in-depth survey which comprises of firms from key industrial sectors, such as; computers, 
electronics, chemical and transportation. 
 
In this case study the author presents a detailed structure of manufacturing practices by UK and 
USA. He analyzes the surveyed companies from every aspect, marketing, product development, 
R&D and Innovation. In this case study the author compares and contrasts the surveyed firms 
against the opposite nation counter-part. 
The Findings of these case studies are present in Appendix 5 
 
 
 ³The impact of national and parent company origin on world-class 
manufacturing- Findings from Britain and Germany.´ 
 
In this case the author Voss & Blackmon (1996) present their hypothesis and analyze that with 
the data obtained from the British & Germany automobile companies, who have adopted the a 
set of world-class-manufacturing practices. They present two hypotheses; 
 
1) Manufacturing practices and manufacturing performance will be significantly higher in 
German manufacturing sites than British sites. This hypothesis is based on the history of 
manufacturing practices and advancement. The author presents that Germany was a leading 
industrial nation, despite two world-wars (Porter, 1990). Whereas, UK lags behind many 
industrialized nations in manufacturing capability, productivity and output per man hour 
(Mason et al., 1994). The author states that reason for UK being behind is lack of 
competitive pressure, restrictive practice in labor and product market. It was found by 
OϩMahony (1992) found that total manufacturing output was low in UK than Germany, 
primarily due to lack of investment in R&D, education, training and machinery. Skill factors 
also a major difference (Carr, 1992). 
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2) Manufacturing sites with foreign parents will have higher levels of manufacturing practice 
and manufacturing performance than sites with domestic parents. This is based on that FDI is 
much popular alternative than exports, i.e. acquiring subsidiaries beyond domestic boundaries. 
The benefits are, tax rebates, operational flexibility, technology gathering, volume economies, 
stability and organizational advantage. Foreign ownership may help diffuse the best 
manufacturing practices to the sites in other countries. Example: Japans overseas plants are used 
as benchmark in their country of location. 
The author conducted interviews of 323 British and 210 German manufacturing sites. 
The findings of this case study are presented in Appendix-3. 
Analysis 
From the above two case studies which are based on NPD practices, one limited only to 
automobile sector and the other gives a whole report on UK NPD practices. 
As there a big gap between these two case studies, I will highlight the NPD practices during late 
QLQHW\¶V, when the first case study was written. In this we see that NPD practices were not 
rampant, on compare to America, British firms did not take conceptual designs to manufacturing 
stage, and many projects were cancelled. The author also mentions that there were environmental 
and economic barrier to innovation. It was not easy to get funds from financial institution. The 
UK transport industry particularly had more middlemen as compared to USA industry. This 
resulted in increased cost and less margin and high customer dissatisfaction because of high 
prices borne to consumer. We also see from the NPD process that NPD stages were carried out, 
without any involvement of multi-function teams, neither supplier, thus no exchange of 
productive info.  British firms were also more inclined towards obtaining ISO license. Hence this 
gave them a quality assurance, and therefore no further steps were taken to update the quality, 
UK firms lacked continuous improvement. There was also lack of participation of employees in 
group meetings, thus their morale was low and consequently lead to low productivity and 
quality. The author also highlights the fact, that as compared to USA, UK took fewer risk and 
followed formal ideas. Thus, there was no new exploration and no new techniques for improving 
productivity. UK firms also depended a lot on in-house technology, which is not healthy if a 
company wants to grow rapidly and over domestic boundaries. NPD cycle time was also very 
   
55 
high, thus there were delays in the launch of the products and opportunity could be lost. 
Considering the automobile case study, we see that there are not many skilled people in UK for 
the automobile sector job. UK productivity was low as well as the quality and the design of the 
products. The UK government did not take much initiative neither did private educational 
institution to train employees and increase the work force. Another factor which UK lacks is they 
do not transfer or exchange the expertise or technology know-how or vital information. This 
does not benefit because their partners in the value chain will not improve, if they do not impart 
their skills to them, hence both will be under-developed and if any error, the whole supply chain 
will come to halt. 
 
Over the years, we have seen that UK automobile companies have improved their quality and 
their productivity; this is on the basis of the sales increase over the year. We also see that, UK 
automobile sector is concerned about the environment and has launched hybrid and emphasizes 
on the reduction of Co2 levels which is a major cause for global warming and also 
manufacturing cars with most recyclable material so that the environment does not get harm.
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Chapter 5: Conclusion 
 
In toda\¶s fast changing environment where organizations are striving to improve their 
productivity, decrease cost, improve quality, reduce lead time, maintain customer satisfaction, to 
maintain their superiority and perform all functions in sync and to achieve the above objective. 
 
In this paper a solution CE has been presented, which is a systematic planning of products 
development from designing stage through it entire life cycle. As, mentioned organizations also 
need to fulfill the CE tools check-list. Most importantly, collaboration is required for the 
fulfillment of CE. Collaboration is in terms of supplier, team-members, other value chain 
members and customers. This paper also mentions that applying CE has various challenges, and 
some of the most critical challenges will be seen in collaboration. 
 
Collaboration can simply be defined as coming together of people to achieve a common goal and 
they are motivated by the same, hence they always work towards achieving the objectives to 
reach the goal. Collaboration of team members can be difficult because not all team members 
share the same culture or methods of working or belong to same function, hence through 
collaboration we can reduce these barriers of distinction, and come together as one whole unit to 
achieve success. Collaboration of suppliers is equally challenging. Because, there is always a risk 
and threat that the supplier may learn from the large organizations and pose a competitive threat 
to its client itself in the long run. But, thinking in this sense, and not improving suppliers 
performance can affect the large organizations market share and this may lead to tremendous 
loss. 
 
 
This research has also focused on the working of teams in both conditions, either physically co- 
located or virtually co-located. Both have their advantages and challenges in its application. 
Where a lot of authors have commented on the advent of technology and hence Virtual enterprise 
being a common phenomena after a certain years, there are few who argue on the lack of 
motivation, team unity and bonding which is never possible to obtain through virtual enterprise. 
Whereas, physical co-location has its benefits, few authors have mentioned its challenges which 
are described in this paper. The challenge of keeping the team in sync, keeping them motivated 
and overcome cross-cultural and cross-interaction barriers.
   
57 
The research methodology undertaken in this research suggests that although being a one-on-one 
interaction with client may sound simple, but managing a global chain on virtual level, is very 
difficult and rigorous to deal with. In the research undertaken, the respondent clearly highlights 
the challenges of virtual enterprise. Firstly, he talks about the time zone problem and then 
chatting with a male through video, which did not fit well according to his cultural background 
and took him time to get used to it. Thus, there can be many such barriers which need to be 
overcome and dealt with. 
 
The secondary research also reveals some past NPD techniques of UK, Europe and China. Thus, 
it is quite obvious that researchers have always been on the quest of finding more efficient 
practices. The most inclusive practice, which includes almost all possible practices, is Agile 
Manufacturing, which has been described and said to include CE as one of its many tools. 
 
The above research also throws great emphasis on the design stage, which is justified by the 
agile manufacturing concept as well as CE. To avoid design iterations, delays and increase in 
cost, organizations focus and pay special attention to designing stage. 
 
Through case studies we also realize that how company need to adopt recent and latest practices 
and how they stand against their counter-parts. 
 
This research also throws great emphasis on ICT, without which no sort of communication and 
flow of information would not possible except face-to-face. In todays age where sellers and 
buyers are always on the move it is very necessary to be equipped with the latest technology and 
communication facility so that no barrier can hinder the communication. ICT tools have 
advanced to such levels that, designers can share and make adjustments to any design and can be 
noticed by the suppliers at the other end running the same technology the changes in split 
seconds. 
 
Knowledge management also plays an important role, which has been highlighted in this 
research in brief but its contribution cannot be forgotten, because authors have argued that all 
ND are related to some extent to the previous products or models. Hence, because of the 
knowledge we can reflect back in our mind to search for the right product and then enhance or 
modify it or create a revolutionary product through its insight.
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Thus, the quest for optimum management of resources and maximum benefit from them will 
always continue, and the organizations need to be agile to adapt to these changes. Here, the most 
important resources which all organizations have shall not be forgotten, Human and 
Environment. Developing products keeping in mind and involving customer opinions can benefit 
 
organizations and taking care of the environment, by least wastage and maximum recyclability. 
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5.1 Future Work 
 
This chapter of NPD is never ending, as long as competitors and consumers are there, 
organizations will always strive for better and efficient practice to succeed. Thus a great deal of 
study in terms of NPD practices, which can be easily adapted by organization and involves all 
players of supplier chains from the design until end of cycle. Also better and easy process of 
collaboration which facilitates easy recruiting of members and easy discharging, by not spoiling 
relationships and making it such that it is less challenging and time taken for collaboration 
through current means. 
 
There is opportunity to explore options of making virtual enterprise easy operable and acceptable 
for SME and cheap for other large organizations. Use of artificial intelligence, in making ICT 
tool easy facilitating for all purposes, such as file sharing, editing, messaging, designing etc. 
Also more studies in the field of SME to understand their thought on accepting of virtual 
enterprise and advance ICT tools, what is a refraining them fund, usage, knowledge or some 
other reasons. 
 
There is also lot to debate and explain on the benefit and challenges of physical co-location, not 
just from the point of view of team-membership, but personally what employees think and how 
organizations should increase motivation and unity among the team players. 
 
Knowledge management also offers great deal of research options how companies are reflecting 
back on past products and modifying and launching new products. How is knowledge shared, is 
there any norm for recording every talk that takes place in the design stage and then reflecting 
back on it to enhance the NP design stage. 
How supplier-client integration can be made more stronger, how to reduce the risk or threat of 
sharing technology know-how can be reduced, and free flow of information can be utilized 
 
 
 
 
 
 
 
 
 
 
 
   
60 
Appendix 
 
Appendix-1 
 
  An institutional analysis of the new product development process of small and 
medium enterprises (SMEs) in China, Hong Kong and Taiwan. Author: Wai-sum 
Siu, Tingling Lin, Wenchang Fang, Zhi-Chao Liu (2006) 
  Driving-market or market-driven? A case study analysis of the new product 
development practices of Chinese business-to-business firms. Author: Michael B. 
Beverland, Michael T. Ewing, Margaret Jekanyika Matanda (2006) 
 
Appendix-2 
 
 
  The European auto components industry: Manufacturing performance and 
practice. Author: Nick Oliver, Rick Delbridge, Jim Lowe (1996) 
  9RVV&	%ODFNPRQ.³7KH,PSDFWRI1DWLRQDODQG3DUHQW&RPSDQ\ 
     2ULJLQRQ:RUOG&ODVV0DQXIDFWXULQJ)LQGLQJVIURP%ULWDLQ	*HUPDQ\´ 
     International Journal of Operations and Production Management, Vol.16, Issue.11,     
     pp.98-115 
Appendix-3 
  New product development benchmarks: The Japanese, North American, and UK 
consumer electronics industries. Author: Nick Olive, Isabelle Dostaler, Emma 
Dewberry (2004) 
  New product development practices in American and British firms. Author: A. 
 
Balbontina, B.B. Yazdani, R. Cooper, W.E. Souder (1999)
   
61 
Appendix-1 
 
 
 
 
 
 
 An institutional analysis of the new product development process of small and 
medium enterprises (SMEs) in China, Hong Kong and Taiwan. Author: Wai-sum 
Siu, Tingling Lin, Wenchang Fang, Zhi-Chao Liu (2006) 
 
  Driving-market or market-driven? A case study analysis of the new product 
development practices of Chinese business-to-business firms. Author: Michael B. 
Beverland, Michael T. Ewing, Margaret Jekanyika Matanda (2006) 
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Appendix-2 
 
 
 
 
 
 The European auto components industry: Manufacturing performance and 
practice. Author: Nick Oliver, Rick Delbridge, Jim Lowe (1996) 
 
  9RVV&	%ODFNPRQ.³7KH,PSDFWRI1DWLRQDODQG3DUHQW&RPSDQ\ 
     Origin on World Class Manufacturing: Findings IURP%ULWDLQ	*HUPDQ\´ 
     International Journal of Operations and Production Management, Vol.16, Issue.11,     
     pp.98-115  
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Appendix-3 
 
 
 
 
 
 
 New product development benchmarks: The Japanese, North American, and UK 
consumer electronics industries. Author: Nick Olive, Isabelle Dostaler, Emma 
Dewberry (2004) 
 
  New product development practices in American and British firms. Author: A. 
 
Balbontina, B.B. Yazdani, R. Cooper, W.E. Souder (1999)
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